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(54) MATERIAL FOR VACUUM PROCESSING DEVICE AND MANUFACTURE 

(57)Abstract: 

PURPOSE: To form a dense film free from moisture by a 
method wherein an aluminum oxide film is deposited in a 
vacuum atmosphere on the surface of a vacuum processing 
device material where a natural oxide film is removed. 
CONSTITUTION: A base material 24 is transferred onto a 
mounting pad inside a second vacuum processing chamber 
which is previously kept vacuated by a transfer arm through 
the intermediary of a load lock chamber which is kept 
vacuated. That is, the base material 24 is transferred 
without being exposed to the air so as to prevent a natural 
oxide film from being formed on its surface. Pure aluminum 
and aluminum oxide are deposited through a CVD method in 
the second vacuum processing chamber, wherein a pure 
aluminum film 74 is formed as thick as prescribed, and then 
an aluminum oxide film 76 is formed thereon. By this setup, 
a hard material for a vacuum chamber of low gas emission 
can be obtained. 
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lcTKfl:7;i'3 AS««tLTKft;7;i'5 = 
T. «»7;i/5x>?A£^tr7;i^5xt7A-&^icJ;Dfgi 

tll*JH4] «»7JV5X>>AS^«J7;l'5='>A^ 

^<J: D;%^X^aSB^S^%^trX^9SB^j^ 
jffiasB^iiitf. 40 
» 7 fB«©«$ffia$iBffi«ir. 

$%l^(ciK$$n-Sffifi.©«I^SI«ffi^-?%« ;i 

mkt.t^mtm 9 e«©A$MaiiBffi 



!^Bi¥7-l 7 6 5 24 
T, Mlf'7;V5X->A*^tT7JV3X^7A'&^ICJ:DS 

$j!iasfiffl»«*»«L, jjcj::, zLOiM^mmmm 
<t 5 jcDi/su&r t *»afr«K?Sffiasfiffl*«© 

[11*31 1 3 ] WE-lr 7 5 >y i7 tSK© Jgfie©^tc. Z. 
©ir 7 5 7 i' «K©SiiiS¥S«cWer -5 J: 5 

^ ^ m^:-rdii:ii]5 1 2 e«©K£SffiasBffisii 

«©5Sii;&i*. 

Clival 4] wiEKSfflai^BfflS^ti, :/7Xv 

2Sfcf4i 3l^e©K^^aa£Bffl5g^^©fijg*i^o 
ti»*ai5] ffiiiassfflaggffls^tt, :/7X-v 
saasB©jaa$g&-c*^ci:£i$sit-r4ii*«i 2 

1 3|^©X$j!ia£Bffl3!l^©9aigm 

[19*^16] mfBm$^asBffiS#», fl^sejsia 
siirt iciR$ $ ffla©«/Si«jfflS«T* s c i: & 

1$m^-rd8»:^]gl 58Bit©«^ai^Bffilflir©Sj§ 

mmommtttm 

[0 0 0 1] 

j!iat-'5X$j!iailBfflil$^KI^-€-©Si§;&&lCl|-r 
[0002] 

[«£*©««] *»«4i«IaIIS*»iS-r«&» 

(Ctt"i7XAK^tLT^K. X5;9^>ifMa^©&a©ffl 

a*^«fi$n-5. ;i®a©ffias:ff5«fltL.TWAtfx 

y?->i^»B««ICt-3TI8?9-r«4:. «it«7;P5x 

•i; A ic i 0 fS nfc*CSffia$gl^ lc^«©WBS SRI 

a-s*»fl^>:7XAS«fib, c©isia$srtc«^Atfc 
1 »ox7?^>y^fx*«Eb:3r)j*iSi«ffilSl»;:SH«ic 

XASBSX75'>i^-r^»J:5lx*-3T<rJ5. ±SBx«/ 

J8fttt*«3fiV> ti^ f> ■j7XA«ffi©*?a: e.f«8l©{IJg 

t)X5;g^>i^bTb*5sn*t*»3, -eofedicjaa^ 

gg©«»t L.T±M©i'5 t7;i'3x-:;A^£fflVife»& 

•f-©»J8fttt««-rfc»JCHRfc-€-©*iiK:7;P 
T-f hsaa^^MsnTv-is. 

[0 0 0 3] 

[»?«*««« 1/ J: 5 t-rSRH] td^r. *»fr^7X 

Aicjt#bT«$«ia*i&r*&ctt. ffiaiBj&iQfciit* 
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(3) 

3 

ICfllViiiSJtSm O-'To r rgSE^TXa 

T. iaia«4**±tf-6&»CDl:3(DSHi:UTW|g&lfi 

[0 0 0 4] ^jEcDi^fciaa^iFSwrtia^ 

[0 0 0 5] tn^BI 1 2 fttXH 1 3 tcS':?V>Tft«JW a? 

SSrSTE. 0 1 3 ttH 1 2 C*-ra!l5£**fflV»Tffi* 
[0 0 0 6] HI 2«fCfeV>T2l4;;^7->W;:^J:»3*-& 

-^^J^>zfi Olcir)KS§l^bfc«f©ffi*^ft;Sffi 
[0 0 0 7] 2 tLTtt. ^mttiJf bfcT 

;w5x.>:?A-&^o^ffiic»^r 10 0 /im®7;W'f h« 

©. 5 0 Atm©7;Uv-1- hSK€:Jg)Sbfcfc'lt®t> 

©t, ::nicJt?LfflsssiLfc'b©Ri;*ic«Bilft±tf 

U&i^»tffl>b©Sfflt»fc. 

[0 00 8] B 1 3 tC:blr)TailA»@;§r 100 /xm© 
7J>V-f htfiKS}^«tT«?lSaa*JgLfcl^©1*tt. 40 
tt«BttfllS 1 0 0 nm<D7}VT-( MSKSrJgJ^UT** 

<DT)V7^ httK*Jg^bTttEMa*iSl.fc^©1* 
tt, fti»DI4^$ 5 0 tfm©7;V7'f h«KS:J^fSLT 
»?L«ia«lifi^fJ5:*^:jfc^©1$tt> fiiSIE tt«l»J{t±tf 

©t^tt^s-en^^n^-r. 

[0 0 0 9] C©i)^77*»6?86))ii^i*J;5tC7Jl'-7-f h 



i^MV7- 1 7 6 5 24 

4 

2~3^r5'£;±:*:|f<. l O 'To r rKT®i«SS« 

«. c:©J:5»::«*Rrfl»JBfttt*rftl±S««fc»fc« 
Srtffifc7;kv'f hfflasisrt, s^ra-essasfldB 

[0 0 10] MCti. X5/5'>i/7'n-tx«ffcteV5TB 
>>XA«M©*!a:6f«F»rtSBf©7;l'V-f h«[Rt>il 

m > Mn (.-^yiJy) , Mg {•^ifif'i^^h) , c 

r (i?nA) , Zn (ffift) ^^»«««f IC^StlTti 

fc'f ^fefc^tbsnx'^xASffitf* 

7;i'V-i' K«Klc»-3TJ3:l O'^ii/cm' SSro^SS 

[0 0 11] *f6M«, £t±®±5araii;atcifiu 
::ns^^fc«ft'r'<<fflig$nfc'b©r*5. *56W 

[00 12] 

[niB«^-r«&te>©#ii:] 1 \z^-^^m i 

A &-^tr7;P5 x>> IC J: 0 *Si!ia«BfflS« 

&)^^L. ci©x^a$ssffiSt}©^Miz)^i$$nT 

Vi-5ii?SKfliK$X5/9^>i'iiaaiCj:Df!f!*U. ^•© 

a. safBX'y5^>yjaa*«^snfeK^saa«fiffl«« 
©SiiicJt^#lBM*icT»fl:7;i'5x>>A«it«-r5 

J:5fc«l«U&fe©-C*5. 

[0 0 13] SS*S2tr«^f 5m2©f69gB. ±8313 
SjSiS«?»-r-5fc*JC, il«»7;V5x>:7A*^tr7;W5 

gSfflsgMtCfeUT, irlB)![SJ!iagSfflSt*©«S© 
a*SS{kK<£x-y9^>if»C<fcOI8s*U •«■©«, C©« 
fflJC3S(?S»Hm4'(rTK^b7JI/5n'>A&JiabTKfl: 
7;i'5 X"^ AljBR*«riE bfc >b©T»5. 
[0 0 14] ij|«JS3lCigj£r5m3©l6?|t4. ±Mm 

C*V>T, *6»7;PSX>>.AS^tr7;PSxC7A-&^C 
lCiKi$tt70iiEX$j!ia^SffiS»©I^S9lC^^$ 

nTv»fcs«8Bfl:«*xy?^>i'jaaicio»*u -e 

[0 0 15] a^«4R:^-r'6m4®»^». ±£13 
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5 

[0 0 1 61 BI«3B6irJS^-r*»5 0»Mtt, ±l2ra 

[0 0 17] 2ic«:e-r5«6(D55Ws. ±§2 

[0018] 

[fpffl] siro5!§gtt. ]^fimitmi}m^^nrz.M^m 
<. B.-Dms-kmzan, vi)^^^xnmm^'pfs.^^M 

SC+TCCVD (Ch em 1 c a 1 Vapor De 

pos 1 t Ion) §SfflViSCi:**T#^>. 
[0 0 19] l|2ro5SWi. mi©^WcD*}fcSfflViT 

[0 0 2 0] S3®IS§^>i. fSS(4:^©l!(^j!!l9$l@^S 

M^mmmmm^\zi:r)^ 7iimi'j>'U\'^im^m&-c 
^ « c t *^ 6 xii:tfl**tii>& < xmm-k&mz -ban 

[0 0 2 1] i»#3S4tcs;£-r-5^4©^igB. S*f© 
Affile. :?'7X-7»l*^V^»i««SlttwJ:D-fe75yi' 

J^LTVii©-?. ^7Hixy^yifmz±gi-$n^Ef^ 
m±&wms\ziiiiLm<ttt}. sfc, ^su^itb 

n-y"^ i/)i'omi^±m\ztifm-ri>z.tifivti>. 



(4) «$I8¥7-1 7 65 24 

[0 0 2 2] m-^meRzfi 2ica^-rsii5©^gg 

i:JtttUT*0«aW>«?L**:#:«»ci^±S«TWJB* 

[0023] 

^0Sim:sm(D-mmm^mmm\zm^f^^xmmT 
10 5. *r. iii&i;:m2®^?gcov>TiftM-r*. 01 
1 ©9e§sic«gdss«u9seffi?iiit©stj&#i£«ie 
wr^&ee>©iKM0, Ei2ttiii©^?i*^ifi-rsfc* 
©j!yiiifi®-«sa^-r«f«si^0T*«). 
[0 0 2 4] m 1 ©56W**JfiT«fcje)©ffla!« 

i/;^^ic<fcO}K^$nfc2^os^i!ia^. ■r«:t)^^ 
1 ©«?5«ias 1 4 3fet;» 2 (DM^mmm 1 e srwur 
feo, cn6©mtty-hA;w:/Gi, g2&^ut» 

itftlESWrs n- H n y 1 8 let oa^S^EtlTti 
a? 5. IB 1 ©JtSisas 1 4 tt. *slJfi«n::*ViTtt7Ji/ 
5 x-:; A^&i 0 JftS^SffiaSBfflSJWCX 5; 

?.t)©T*o. m2©s^fflasi6tt. -tcsHicc 

V D i 0 «®iiS:Kfl:7;P5 xe? A?S:««[UT^K-r^> 

[0 0 2 5] ■e®fc«)ic, ^i®«$i!ia^i 4tt. -e 

®rtfl5JC0f«®iifll5l*l!ITTEH*n&±i5«a2 0 1 
«fi#t l,T®TBI!«S 2 2 **LT* D, ;i®TSS!« 
ffi2 2±lCtt7;i'5x>>A-g-^J;0J5:*. «9^Kffi<^© 
50 KSfflaSBffl»*J2 4*S3S@$ns. ZZX7)VS.=. 
^l.^^t.\t, «a|^a«ft9 8S«£il±T?7;i'3X'>AS 
»1 0 0 X*^««»'b-&*, *fcJ I SK*V»T« 

5g$n57Ji'5x>:7A-&^t>-^trt>©fr-5. 
[0 0 2 6] ±e±fsmffi2 o», t^iHizn^tMz^ 

®TffiC#ft®3tfX«Hl?L2 6*»»fiE$nT3tfX->V'7 
-Ay HtL'T®a«^«la(t^T*t). c:©A-yHtC 
«xy5^>i^;tfXiL/T«;il«C 1 3^;<f;^Sflti^-rsx 
<y^>i'^fX«if&?S2 8*J»fi83nT^>2). -f-UT. d 
®^Xftia« 2 8 ReS#3 2. ;i!fX®SEa««l«l 
40 -r5T:^7a-3>hD-7 3 0SD;x<y5^>if;y;^jg 

Ttt. «A«C1. , CC1< , BClj ^©ClS^f 

XtJ^^ /itffiOEJSSJtf X S'ffl t^T fc<fc V^. 
[0 0 2 7] ±ET®«ffi2 2 tS. ^4fS:/7XT 
®*3£{kSaS-=?'-yg^>i'(51K3 6 &:ft-UT«A«l 
3. 5 6MHz©iSf]»ttS3 8i»t^tFnT;&0. ± 
E±S«ffi2 0 t®WTy7XT€:3iT-5i:5IC?S:oT 

iH=^:j; D-i' ij * >y««:fr«a n&jts»a3R 4 

5? 0*«g5ttSnT*0. rt»SS^5l#T#S±3fc*t) 
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(5) 

7 

[0 0 2 8] i^D-HPyi'^l 8tt, 
Wmmj-h 4 2 Sfll^LT* m 1 ©HaffiJSS 1 

^*>':/^D-3'iJ#>7'fcSSittSn&Jlffi»§l?R4 4 
Jl^SttSnTVsS, ±12® 2 ©KSfflSIS 1 6 

tt. ^®rtSK»CS«2 4$«S-r-5fc»CD«e#4 6?& 
WUT^feO. J:W«ie#4 6lCBdcK^JCS«2 4*jD W 

[0 0 2 9] ±fB«M^4 6 0±*lce. rtaBlCffia:^ 

T*D. 2:0'\«;H4 8fcS«l©HIH#5 2. »1© 

iSiSSIffllggS 0&(Uf5!ia:yxag5 4*tJEJ*c:frS$nfcSS 
)l:!tfX«l&3S 5 6 t, »2©liM^6 0, ®2©j)SftM 

«8g 5 8 jSLummm e 2 «t|B^/M9:dn&««tiS9^ft«t 
3R6 4*t-?-n-ensf«stiTv»4, -tur, c:©^» 

6 4®3i«t'ICtt0!liltfl 3. 5 6MHz©iSi^jS«ai6 

6t»«$nfcK3fifiitt«6 8!4tEsanT;feo, a? 

H^-fH (DMAH) ■^h'J^5';V7;i'5-'>A (TM 
A) «SfflV»-5Ct*tT#5. ^:©KS^16© 

[0 0 3 0] J*clC, £i±©J:5fC«««n&i8iaSBS 

1 (A) ic^fi^fc. giKWtcffli&-fire.nssts$ 

il©a8iat&^J:5(c«i5^«««©7;i'5-'?A-&^S 3» 
0f^©'t«»C«JHiJtt±tf LTS^ffla^Sffl»«2 4 & 

mgiu c©«sicKjfi«i9$irr. z.<omtt2 40^ 

*i67;i'5:::C/Z.©&^flaS7 2*t«J^SnT<'>^. 

Tftttfcv^T^^ #ffl«fcBan« z.t\zi3izmsrib 

[0 0 3 1] r©J;'5lCi5l|gfflS3nfc*«2 4\i. m 

2 {z^rm 1 (oM^mm 1 4 (^©Tsaa 2 2 ±tc« 

iBSn. :i©f SBf5e©KffiSHaitLfc^irii!i^iSm 40 
iS3 8£ei&-r-&w^lCJ:0±»*T8SSffi2 0, 2 2 

T. HI (B) jc^-ri5ire^8K{fc)fi7 2$»*-r 

S. X>yg^>i^;!fXttC 1j . CCI4 . BCI3 ^© 

■feXBEAttSmT orr~0. STorr ^^©ISHrt 
Tff ten-S-jKWJCliS^KfbK 72ttl00~200 

Agffi3gjffi$nTVi«)©-c. cns^±JcB!*-rssTr 

[0 0 3 2] cn^fftzLX. Xy^>ifimi:1lHV 50 



»Bi¥7-l 7 6 5 24 

8 

Tg«IK{t;K7 2SK5*Lfc)a:&«. j:©»4t24*K 

K2I7- A 4 2 J: D I^U < ^ftSfaSHStCftSnT 
V»5m2©S^J!iS^l 6©«S^4 6±JC^«-r5, 
•r;^t)'feg«SK«©Jg*«S:Eih-rSfe*lcS»2 4 S 
:*:m«l'fcl8-rri:;S:<«2i-rs. w©m2©«Sffll!S 

1 6 tC*ViTJ4. *f , l«»7;i'5:::<?ASt«fl:7;i^ 
5:r>>A!£CVD(cJ:D«S[S-&5. 

[0 0 3 3] sr. J)nl»k-^'4 8fcJ:0S«2 4*3f 
5e©:/D-{rxM«, (i9|A«2 0 0'C»clni!RUTilW*U:3 
•3ffla:*!fXtL'TDMAH©*«3!fX'>^«7-'ss' H4 

CO^. •fUi:.7.BE1j\m^iil OmTo r rgfiJCK 

%$n. «i$K«#(t»%6 4B^^icnc&nTisttEi 

*S!l'b«J&-rs. rncj:DHl (C) K^-rJ:5lcS 
tt2 4©SffllceWSI«l 0 0S6®il«»7;P5->>A« 
K7 4*»»(jJSn5i:ilC*-5. 21©I«©A 1 ¥!§&© 

[0 0 34] 

2 (CH> ) I AIH+H2 -►2A1 i+4CH4 t 

•CSttSlg«ISJS6 4©M2©SSffi?f6 0SPI#. Stt 
SJCiO^-irlCii-^LTff^, 01 (D) StXH 1 

(E) fcS-rJ;5icKfl:7;U5x>i;A«R7 esjg^K-r 

•6. 

[0 0 3 5] ::o7JVz:^'yM.^m7 eom^m^W 

7;^5x^7AAl: 03 »ci4&&-r. K*d»^je^i*© 
»ft7;i'5x^;A, «A«Aii.Oi «*»»«sn, K 

3g««*t±#-r'5tCtJ£-3T, «si^tfAl. O2 -A Is 

Os - All Oi -AI2 0> ©i5tC^*S* 

ft*tliIIPLTfT<. -tUT. ftlR«Ca««ISl OCX 

®Al2 O3 iEfl:7;V3r:'>AlfflK7 sd^jgfiK^nsc: 
t\ZfS.i. cm. Ala Oj ««J4£tTOi!;iC«fcD» 

[0 0 3 6] 2 (CH. ) a A 1 H+ 30' +Ha -A 
la Os i+4CH4 t 
(O' ttffittKSl&a^-r) 

z.zLxmm(om-&\tAit o. 7;i'5r:':^A«R7 8® 
m^Amum\znLrmt7)Vi-^j=^vm7 6±»<o 

[0 0 3 7] mmii:^tSLmi}xt0m^it\t& 
iiiitfiii3im^tti)mxiii4 3^z13.i>^5izs^mf]7.9^s^ 
&'>t■rt^±^fTfT<. e:o«^. S2®n^a^i 

6®«fi*t{f9A«5 0 00 cm» tLfc^lClOOOA 
6()l:»Sc 1 0 0 0 S CCM©DMAH©flES&itrr. 
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[0 0 3 8] coii3\zmitT)v^=.'yA^7 em 
7 6 SWT -sKSiaiisiBfflSiw 8 0 m^-ri> 

[0 0 3 9] Sfc, *a§StLTX«>?>i^j!!ia^|g 

«»©aBl 0"fi/cm' SKtS:0, A»;ftJS«£^ 
[0 0 4 0] ±f3*Sg«^Ttte«Sffifl:)g7 2 ?£B?4-r5 

ji«cDx-y5^>i^ffi3ffiSfT-3&*«cnicta^s 

nf. «^AtfAr:)!/XtCJ:«.X/t2/^'Xy5^>i'SfTo 
Tt>±»ri. «fl:T;U5X>>A«B7 6©J«KfcB 

TfciViU. *fccvD*jaB®«»ia6-fftcD«ifi:3&fe. 

[0 0 4 1] £fc. }^^;$n&^$B9Sfiffilil^8 0 

5, f^. ±^mmmz^\^-'Xit0iA.iimR(DM^mm^ 

nizmT^fsti-f. 'A\zsif^r^^'5izm^immm\zM 
^^stu^^^ni»^<DM^9&mmmmmt^m^^x 
9&m-t^^M^f!iM^m&L, c(opimmizxy'3'> 

[0 0 4 2] ::tiiS3izS'i\,>xm.m-r^. m2 



(6) *?MT7-1 76 5 24 

10 

\z^'rmmtn-m\z-:>\,>T\m-n^'S:(it. m 

2 4J4iDe»7Jl'5X'5A^Vitt7;W5X>>A^^J'a:0 

K^mzmtstiitM^mmmmmitxibr), znm 
^2 4(Di^mz^Lxxy^>{r9&mMfm<tr}\^^=. 
'yAoi^^m^mrctizm. 
[0 0 4 3] ^©ibdic, ^mn^onmm^mfs 
mi 2 4 ©Pi«c«. o u >if^<0'>-}mtt8 2 «^ 

0, ffia?FS*«««sn5. -:s®Mft:8 4{ct±. 

10 i^»Tifi>-:f8 8«SS5S«1'K^«Ufc«S»«« 7 0 *J 

SiSSn, ffl*©^#:8 6l::B. *&©;yxifim?L2 6 

&%-r xjw 9 0 RifflfttK««i&y 9 

[0044] ±ffi^fX«l&yXJP9 0 tt, tt«lSnT«r» 

^tmzcn\z\tfj7,^m^9 4i)mn-&ni>, ^oa 

Xmm^9 4\Z\t, Xy^>if:^7.mmm^3 2. -77. 
7n-3>hn-73 ORtXC l»®Xy9^>ifjffXiK 

3 4 $IBJ>:^h»tT:*-5X-;/? 2 8 
mi©HH^P5 2, ^l©iS«WfflIS5 0&O!DMAH 

a? S»S-rsffla^?XS5 4«rli;#C^t-|SLT«tSfflS^fX 
«i|&»5 6t. ^flltt^fZMa#9 8, :^filtt3!fXSfES 
MffllS9 6Rt^W^«N2 t?©^gtt:«X&»®-r5^ 

ett:tf;^a5i 0 osje^:n-a:UT)a:^^ttj!fx«i&* 
1 0 2«t-tn-6nfl8«snTVi«. 

[0 0 4 5] ±SgttK^WJ&yX;l'9 
£i^S1t|g6 8. ^2©Rgfl^6 0, m2©aEfiM«IS§ 

5 sRzmmme 2^m:kirwtLxf^^mnmm»mii 

6 4*«ft»SnTlri5. •tUT. ±IB«««ttll6 8fc 

^mm^mmt■s■^^x^)l^mtvxmx^il3. 5 

JO 6MHz ©ii5^jS«iS6 6S!:/;inS:i-> • :t7l-«.fc 
1 ©X'f 1 0 4«tfi«!SnTVi5. 
[0 0 4 6] ±E*SS&aKHffl»B2 4tCttV 

s;5^>i^llIK3 6Xt;:/7XT5!4ffl©W^tf 1 3. 5 

6 MH z on^mi&nm 3 8 Kixcti^BBEn-T'Si^ 2 ©;^ 

< y 1 0 6 *tJBJ*:SS«*nT* D. C©S»2 4 
aSa«i:L'. ±E;«fX«^it&/XJV9 0*t^fi?«ffittT 

-f-UT, ±£K$ffiil£IBffiSir2 4©^HIw»llD 

fSlt-5'4 8*t#[5j2nT*5D. J:©lini»t-:5'4 SIC 

40 \ttammm i o 8 sr;^ 3 ©x^r 1 1 0 

Sn, ^R^lCBC©S«2 4i«i£llDj»-r-6i5lca 
[0 0 4 7] ^C. K±©J;3tfl!jS$nfcgB<&fflti 

xnt>tii>M^mmmmmmtt<ow&:^&\z'D\.^xsim 

-r«. ief{t:«(©ft^S$IBfflS«2 4©I^Sii 

>y5">i/';^fX§^i^«2 8©X«;;5^>i/;yXfflPaS#3 2 

xy^>ifijxm3 4ifie,mi<D^mtmiSi\z 

C 1 »3!fX&ie*«g«bt30Xyf^>d^i!fXtLTrt« 
» »;:«l&-r5t^^K:rtffl««?St*a3g7 0lcj:r)«S5t 



—164— 



(7) 

11 

[0 0 4 8] («, Z.(OXy^>{fSlimmt\t, HKDBB 
H^5 2, 5p«tt3tfXPaH*9 8at;»2®|»IH#6 0 

tt-tn-enffli;. dm ah. ^m^fJ7.Rzm^^^m 

0 6 S^t^K UTfafrttO^SfflJlSfifflS^ 2 4 1 r 
Of 'tCjSXttte/XJI/g 0 fcOM{CS5^8E«£ESHlJD 

U «Srt»C:?^7XV*IE±Sli:TS«2 4©ftaffi JO 

C<DXy^>{f!gm\mi (A) (B) C5t*;£: 

■r-6. 

[0 0 4 9] ;i®x<;/g^>^'5aa*»»7t&&^«. * 

2®X'f yf^l 0 6S:J-7tUT:/7XTO564S<?± 
U !IKX5;?^>i^j?XfflBIIB#3 2Siai;TXy5^> 
i^^X©«^*&Sl?ih-r« i:*fc^Sft:«XSBH^ 9 8 « 

1^ 1 0 0 *>6:T:gtt:i?X«»3S 1 0 2 S:^M.TeSrt'v 
•AL-, ^ffl$SlrtirSS-r^x-;/5^>i^;yxtgiftS 
•a-*. Xy5'>i»':j?X®®«*»iKTU&*6tf» ^iStt 

*fc»3 OX'f 1 1 0 SKUTJmKfek-:? 4 8 JCffl 

mb. a^ssasfiffl»«2 4*R)f5eo:/n-fexafl[, 

[0 0 5 0] -tUT. ||1©BIEII#5 2*M<CfcfcJ: 

5. unicit), xyf^^i^anfc^wrtgffi^scfi 

1 (c) 

[0 0 5 1] ZOiiviZLXmtSiummSlOW^rJV 

s.-^AiiLmmm-^nrzum. *fcS2©reiB#6 

OSMtJTKSiiSe 2*»^K«S«8f t^^»cmi©X 
'f y^^l 0 4S:f>CLrKi!l«tt»6 8*B«ib, IS 

ttfl:^nfcK^*86S^WU:30?SttKj!?/X;V9 2A» 40 

6^srt'N«*&-r.5. cmico: DcvDgif^*jfftonT 

[0 0 5 2] H©^. ^l©5!ig©«-8-i(^eC. ffitt 

©Ai» Oi Kfl:7;V3X'>A«ffi*jgriE*it5. c:© 

l$©4i(ffi»ai (D) KUCgi (E) 50 
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J2 

TSb^.. ::©«-&»c'b, dm ah tm^omKitfJUmM 
ifctt. ^l©5SMtl^«T*^.. J:©J:3CL.TKfl;7 
;i.s:z<^i>.ttfi|©liSEg&^7U> M&&mmmf9m«i 

[0 0 5 3] -tUT, ^©i^CmLfc^ft*®*^ 

«ir^h$«©X$$S«fii&-r-&C^lc;Sc«. C 

ntcfco. fSffiTSv^ tA»t)a^jii^i&6«i*«^)S:v>® 
&-r;»xttta*fc'>;a:ViKft;7;v5 x-jAfiRSW 
■r«*2fflasflifflSi«*}gj«f52:t*«T€«. c® 

^©if ^^©x^saaggfflsusrffl v^tx -y^yifR 

>i^J!iaRl^*K«ia««-rJ:'3K:Ufc®T, Xy5"> 
«BlCJ;n«, fie*«lttH:«UTl O-'To r r®» 

[0 0 5 4] iisli, ±.wmtm^i!>'3X\i. stl©«n(r 
|iE»$i^Kft7;i'5X':7A«K?&}^^-r5CttiD. W 

fl;7;l'5X'>AKSAT«»»l*CiO-fe95yi'«l!l 

SJ^^LTW)Sfttt^£(6j±5-a-^ J: 5 \z UTfe 
[0 0 5 5] ^*clr, Sttacffilc«^gi*tCJ:5-fe75!y 

i;WLWi^m^vii.f^A nmfs e ©!«§^(c«-&^$ieia^ 

Bffl*«Kt^-€-©»jt>&ftlc:3UTa5f!fHffi«#!ibT 

[0 0 5 6] wi4\tf^4&zfm5(D^m\z%^u&m 
Keffl3!i«*fflvirffl*.Ar&«sjaai6B«^-r»fiB 
E. a5fi04ir*rsfiicfflt>s±gs«ff**r«4« 

H7J4»K««»Cj:4-t7 5yi'taK©3-x-f 

>ifism^fR^ri>ftib(Dsims. H8tt±8j«ffi®5t 
#a5s^-res5>it;*:»f®E, 0 9 t4±ei5«ffi®^jx«it 

?L$^-reS^i£:A:BrMa. 0 1 0 (4ffi3S«iiafi®%#IS 
fflaSStLTX-y5'>i^«fl&W«rio&«^fcOV> 
[0 0 5 7] ::®Xy^>5^gSl 2 0«, mPi\i7)V 

$x>:7 J: nffi«(]$vw4:;^fi^«(i:i£^$n&ffi9 

SSI 2 2!£2S-LT:fcD. C©2ia«S 1 2 2©l^g?lr 
K. ttffiaffT*5«;ttf¥»#'^XAW*«H-rSfc 
»©Ta«Stl/T©1Hry3' 1 2 4dtffla«8gJSffl± 

[0 0 5 8] ;i©-tHr7'^BS«^nTV»5t*»r;r© 
±S©«fi®©^2SC}4«H3nfc'>XAW©Sfikfi8 

&««wc«J*-rsfc«)ffl^5>/x 1 2 zimn^nx 

*t), 'JXAW&aillf'hfeT'i'l 2 4±CHte-rSJ: 
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(8) 

13 

[0 0 5 9] tfc, jiaa^Sl 2 2«)55#8B1 2 3IC 
tt, ±E-9-fe:/i' 1 2 4 i:»Ifll3-a:T>'^'7-'Ss' F«l 
jfiCa$nfc0!IA«7;i'5::i'i7Afflro±a5«ffil 3 2*t 
Hlt6nT*0 (050^ , J:©±S«ffil3 2t 

6 MH z (omniiLnm 1 3 s *j»ttsnT. d^-/^^ 1 

■5CftoTVi5. c:o±eBmai 3 2®Tffl»c:tt 
CO 0 6 0] ^.(D±«Smffil 3 2 (iT:&[S]'M2ii^t)t}K 

®aa?L A a 2 ttcDitms 142. 1 4 2 *t 

1 2 2 ©fiJSOrtflJCtt, H6lCt>*-rJ;5!a:»ffflL^ 

«o'j >i^*tfi!ia»«fii 4 4*ti8Jt6nT*D. ffla 

i:©»SI«l 4 4©7(CJF77>i'fiSl 4 4AfcB, 

1 4 6 ifim^itir^ D, rti*^UT«ia$ 

1 4 4 ICttHjKL;S;V»«M7-A&^;'>x/^* 
[0 0 6 2] ;i0ft3lfflfi?L14 8j4t»^anTV»«.ffiJ 

sfiiafi 1 4 4 (DT:iEr ±fsmmm^ii 1 4 s sie 

KeStlTli-S. C©±5lC««Sn5X>;;f^>^/Sfi 
a±ffittS 13 4, fiUfiftSfi 144, 'y^'j^mi 

2 2, saa^sfina^rosfflicB, 40 

-ri^tj^TBSssi 3 4<oT9C!}is±(t:, m&mi 

1 4 4 ©gfflOKifeft:. -> V fW^ 1 2 2 ©rtfiJS 

Rt;*!ia$g©i*3(Bsictt. -5-n^n-fe7 5-yi^«Ki 

5 2 A. 15 2B. 15 2C, 1 5 2 D*^#ifanTV» 
5. ■t^Ss^J'ttRtLTtt, Al, 0> . AlN*-fe 
7 5 y ^tf ^ffl 5 d t A^T^S. 
[0 0 6 3] C::T«%Slt»C^(r»T3lW-r2>t. H7 
JCjpf ±5lt«fao«*l 5 4»C, a8«Hlfe®il5V>«Atf 



i|$BI¥7-1 7 6524 

ss53i^Kalx:^iJ^^&if|JfflLT, ftit&anfc-fe^syf 
1 5 8 <D$m\zmri. 1 5 4 w 
rm^ii7.iim%ti>t, zo^xmsims 3 0 or 
(c#oTj6(iSi^;^tt*3i©«i ofe(DS«T?«a»c[B]*> 

)£®i»2fiF(D]idTStii 5 8\z9mLxz0>mi\izm 
0 0 5^'D>roia^«3-x-^>^>'»©S:^g{^•r 
•5^:t*tT#■5. figoT, e:©S«i5 8tbT, MtE 

[0 0 6 4] ^^yS.yi;m^\i. {lf«i!l 

«ifspssaauT¥m«ia-r-5o*w*Hr>u * 

fc, -fe? S J'SROW^faS^WfcB 1 0 ~ 4 0 0 

ffi*«I$5-r5fc*»C. 2 9«£;T»'^^-r-5. Sit. -fe^ 

5XK±tU •€-©»Otf>v*-:!^8l^^«9 0 0Rht 
1-5. -fe95-;/i'SK©S®SWe8!ia-r5«^ 

©*W*bVi. 
[0 0 6 5] ±»mffil 3 4S«9lCt^i:, 08 

tc^-r J: 5 fcffia$g©ffl!ig±ssa8 tS5^an5±»« 

*-f. ±SPSffil 3 4©T®^iSgBlCffl5g±ffi8?S 

'f M 6 0 *Jg|Sbr*<. iSa. C©«8i^t«H7;p-7 
'f M 6 0 SJ^^TSIttt. ±SSmffi 1 3 4©Tffi±# 

icg|lH7;wv'f h!&}g{SU, ±ffiL/;fc«Jl7;pv 
'f h 1 6 o©*.*abTffl©ffi^i'©7;wT-i' hs«»iia 

aicJ;0«lO»<J:5lcLT'bJ:t>U SEaaS»©*fc 

[0 0 6 6] mz. ±fi5mffil 3 4©TSIC, «H7Jl' 
V-f M 6 0©a5^>*l»V»fc#«fc±ifil/fc;&j£t?»58 
»«fc<k*-fe95yi'«Ki 5 2AS)giffi-r5. c:©« 
^. S5!7;vv'f h 1 6 0®«S8SirT, €A^;ftKl8L 

1 . «9 A tf»mmSfi/2ltSfe^*3^4 J: ^ (c-fe 7 5 y 

^«Ki 5 2 As»^5. iioidiciiia-r-sctc. 

±e5«Sl 3 4S:fl|«T*7;W5x>i;A©«m)6« 
its. SaaSMSIcBi$n-5i:i«:Wih-r^Ci:)0*T^ 
•5. 

[0 0 6 7] -ebT. •tJ-fe:/^' 1 2 4 tJt|fiI-r^.±S5« 

s 1 3 4©T®t4#«tc¥att*«fi5tic:t*>^»gS!ia 

&iib^<. fiE:pT. c:©T®»r#3iLifc-t75-y^fi 
R 1 5 2 AlcSfSffia&irr. {f;^^. ^«)3 O O /im 
Sfl[©-fe7 5yi'«RSH«a-&, COSffi^lOOM 
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(9) 

15 

[0 0 6 8] S/t. ±SS«1 3 4O!)T0^^(caS7 

5 y i^miR 1 5 2 Ammrit^<om^ij*m< mffl lo 

[0 0 6 9] *&, HOJC^fi^tTfiSftttl 3 4® 

ji)&n«®T, :tfxiaaiiii 3 i®iigL2*. mm 20 

BSfiiD a!3ebTfe< o*»ffSUV>. 

ie>&nsl:S:#Abr, ItSL2&{)||Aao. SmmS 

[0 0 7 0] Mlt. fflg«fi« 1 4 4 iCHUTtt, 09 A 

1 4 4 A®»»ffl-fe7.3!yi't!dB®;&*«:/9X^fca:S 
yp^-i^SSttSVi®T. !|flc;i®*¥75>J>{S1.4 
4A®-t:95'yi'«Kl 4 4A©J?*^L3S+^J-»Cff< 30 
U <i!IA(i:2 0 OtfmSfttCS^^). S/i:, 
fi 1 4 4 ®nfflMt«!ia?SSHIiai:®W®m«L 4 tt, 
-(KWlCttO. 5mmlCi9;«^En-5*t, ^:®il*^0. 5 

®-p, HID iz^-TJ: i» icfllSftaiS 1 4 4 ®n«!i9 
4 4 AOTffifi!ltt>-fe95yi^ 
mSk 1 4 4 A£MlfJ^^5®*tJf S UVJ. 

[0 0 7 1] ^fc, K±®j:5c«!^an&*«ias«® 
^tctt. u-fey^'i 2 4®±®®«HW»c';7XAws« <» 

^S®SJE»i8aJcjn§u. •y-t:/^' 1 2 4 t±85«ffi 

1 3 4i:®WJCifi5S»[«ES:8]iirr'5. ClOS^, 

sns. Sfc. v^u/^'ffiwi 50tt±#$nTfflgg« 

as 1 4 4 ®«^lfflfi?l 1 4 8 0 , h/t 

^l^:/! 3 2*iJ8:&^rn-5C:i:SI5itLTH-5. 
[0 0 7 2] z.ay^o\z^nWMS.^^lsytiz.iL\zi^ 
D. •S-fe:/^' 1 2 4 t±ffl«ffi 1 3 4 <!:©W®jai31ffira 50 



^Bl¥7 - 1 7 6 5 2 4 

S\Z\f:f yX-^iiitL*>. »4L.;tjgttafc<koT«?XA 

irie$nTv>«±ffitisi 3 4®m {nsftnsi 4 

i7«K15 2A. 15 2B. 15 2C, 15 2D*t#g 
[0 0 7 3] flEt>T, ^7XTfC±t)Tl!l6n4J:t* 

)v^=.^hmm.<r)mmz»omwLfk(r>%t^:km\zm 

rnjcMSUfcir^Ss/i'ftail 5 2A®«®£?&e.A^ 

^ICfc±j*L&i:|l«fcl"tt^ft®#«K±'^, ¥i^h 
fci^«®l^55®§mfl:SH5 C t*«-Cir-5 1 Vi5«1IB 

[0 0 7 4] J:C-e> *55MfcfflV»fcj8f!»l*fciS-fe 

VcMi^n'b. HI 1 (A) B*5SW®»»««t«fcS-fe 
7 5-;/i'«K®»rH0&*U 13 11 (B) \m'R7)V 
■T'T ha^M®»rS0S*U Hi l (C) tt^^XTS 
«»C.t«.-fe95yi'SK®»rBaS*-r. H*>5??e.*^ 
A:J:3iCBll (B) , 19 1 1 (C) Ic^rttiR®*^ 
B. m?L$BA»*D;^^<. ^IC. Hll (C) tCSf 
:/7Xvg|t(cJ:-5tae®«^JCBS:*:4. OX (#« 

2. ox tfi<, fi»;a:16«t^oTti*. 

SSlc:3t»TJi, 011 (C) \z^fX7X'^m 
«{cj:««R®»&cttbry*-x8«tt7 0 omsrc 
$>^iii. 011 (A) ic^r*5!?g®aK®«&tt. t 

±-p#&ct*t«?B-r«. ». 01 1 (B) cs-rsac 

7;l'V'f h®S«B, 7'5XT»«K±-5ta«©¥»8 

[0 0 7 5] itz. ^^mviximm^si 2 2<omm 

JltltftSI-rSfflSfitBfi 1 4 4 Oili;^C-fe95 y 
fflSftSfi 1 4 4 ®fiia«iie«t+ 
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(10) 

J7 

i/^>y^'aB«l 5 0. !;y>/M2 8^-mtLXmif 
[0 0 7 6] j^, ±GSIffi0!|(C%oT», ±ffiS«l 3 10 

[0 0 7 7] a? 
t ic i 0 l6fi:7;V5 -«> A««i9[Slt 5 i •5 IC bfc® 

ISfb7;i'5x'i?A«K£«r«*^5!iaSBIi^ 

bTifcS*»3SlRl±T^-5©'bft6r. p^>x:^>X^^ 
IR&^Sftf 5;ii:*tT$-5. SB5&t;»6©5SWJCJ: 



i|$M5p7-l 76 5 24 

T, :/7XTicj;Da»f*»fti5n5iit*ifiji:r5ct 

AtT#S©T/'^-x-C i7;l'©^4S:;*:«ifca)*IfSCt 
Sfc, x-y5^>i^;itfx^<DJSfttt:tfXlc*fL. 

T"bJSft$niiv»©-e>''«-X'C5';vt>%4-B-r, fitcx 

[HI] ^ 1 ©9B^i:ffi-&ii(Sffias«iffl«ii©6)S:» 

sssieg-r^fc*©^?^^-?*^, 
[023 fg 1 ©5S9gs*Mrrsfc»©fflas?fi©-0!is 

[B3] m3©%Q«3iierd/tii><Dj&a%B©-M« 

[04] ^4&:;^5©%i!^{cfii-&K^a%{i^l9l$} 
&fflV»TiB*S[TfcKSffla«B*^T»fiiiH-p*5. 

[0 5] 04 ic^-riiB(:ffi«r^d±ffiefi;&^-r^0 
[06] 04ic^-r£Bic^tr^6{ns«i^ai«$^-rj^ 

0T*<&. 

[07] m%mmzi^^-^=7s.y^wik<j)'3-'f^>if 
;&ffiSiii?i'r«&*©iiiM0i?*5. 

[0 8 ] htunmoiJSL^m'^m-m^ii.-kmm^rh 
«. 

[09] ±«SSffi©;i!fX>Sm?L£^-r8E^tt;:A:Krm0-7 

. [010] fiiMffiaii(©is#fifis&^-r8S^i£*BrS0r 

[011] m?mmzii^MyS.'ji7m&. -/yX^^ 
9f®0-C»5. 

[0 1 2] ^ffidty^u-r-f hsaasn?t7;v5x<:»A^ 

^SiRSLfcKSSl^©BE:^£Sl;£-r«.a!ieJRSa^-r0 
[013] 01 2C^1-jllS»SfflV»TEAS««bfc 
[«F#©Sliq] 

14 ^1 (OM^mM 

16 ^2©x$Mas 

18 D— Fni^i^S 
2 0 ±ffittS 

2 2 TSBmS 

2 4 x^asBA»tr 

2 8 x-y^yifiJxm^^ 

3 8 ies^st«ie 

5 6 ffla;tf 

6 4 

6 8 litilfiH^IS 

7 2 ^mum 
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(U) 



-17 6 5 24 



19 

7 6 «iit7)v^~^Avm 

7 8 A 1 2 O, »fl:7;W5-'>A«K 

8 0 ^^^sseii^i^ 

9 2 ft14gSjiS«J&yX;l' 
1 0 2 ^iti}7.m^ 
12 0 Xyf'^i^ll 
12 2 



20 



124 
1 2 8 
134 
144 
15 0 
1 5 2A-1 5 2D 

158 mt 



(A) 



74 



[Bill 
(B) 



□ 



24 



(E) 



(C) 

74 m^TAS-^Aita 



24 



^78 AI203 «fc7A*^.^ AUtt 



—80 xaoanflMt 




[[99] 




22T0M 



36 



48 
toAb 



16 
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(12) 



7-176524 



IBS] 



24 



t02 




^2 mmm 




122 



M30 



X 



126 



120 xy^i/^rsa 



.I52A «i.y»«a 



7777 



t24 

4 



[BIO] 



L4 



1521 



L3> 



I44A ) \ 
146 ) 



\ 
\ 



146 mstL 



ATI 



[BI5] 



[B7] 




134 J:««* - 




158 



'i;?%79aia 62A 
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(13) 



iI$B8T7-l 7 6 5 24 



mS] [011] 





\00 ttAftSWD 
50 MKMmt> 
100 »f AftattL 
90 
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(14) !^M¥7-1 76 524 

(5i)iDt.ci.< sKsiJiB^ ff\^immn fi ms^m 

HOlL 21/314 A 73S2-4M 

21/316 X 7352-4M 
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